An important feature of zinc oxide and gallium nitride materials are their similar physical properties. This allows to use them as a pn junction materials for applications in optoelectronics. In earlier work we presented use of ZnO as a transparent contact to GaN, which may improve external eciency of LED devices. In this work we discuss properties of a n-ZnO/p-GaN heterostructure and discuss its optimization. The heterostructure is investigated by us for possible applications, e.g. in a new generation of UV LEDs or UV light detectors.
Introduction
Zinc oxide (ZnO) and gallium nitride (GaN) are two semiconductor materials, which are investigated for many possible applications in electronics, optoelectronics, biology, and medicine. Physical and chemical properties of both GaN and ZnO mean that these materials can be used as light emitting diodes (LEDs), sensor devices, in transparent electronics, and as solar cells [13] .
In recent years the research concentrates on ZnO properties, due to many expected advantages of devices based on this material. For example, in envisioned ZnO-based laser diodes, lasing would likely occur via excitonic UV transitions. Thus, if realized, it would lead to much lower threshold currents, as compared to the ones in GaN--based devices. Moreover, ZnO-based diodes constructed by us and others are characterized by low reverse-leakage currents of 10 −7 A observed at room temperature, which is important in point of view of some electronic applications. Regarding heterostructures, GaN/ZnO heterostructures are also very interesting, since heavily doped ZnO can be also used as a top conductive contact to GaN-based LEDs, as demonstrated recently [4, 5] .
Both semiconductors are characterized by a large band gap energy of about 3.4 eV at room temperature [6, 7] .
Their similar physical properties allow creation of LEDs emitting in a short wavelength spectral region [68] .
ZnO/GaN heterostructures are also investigated for this application [9, 10] . This is highly interesting, since both materials in normal conditions (room temperature, atmospheric pressure) are crystallized in the wurtzite structure [11, 12] . Moreover, due to the relatively small lattice mismatch (about 1.6%) between ZnO and GaN it is possible to achieve an epitaxial growth of zinc oxide using a gallium nitride template. In fact, we demonstrated that we can grow zinc oxide of a high crystalline quality on top of GaN, with a reduced concentration of imperfections [11, 13] . In most of the cases the imperfections are related to the use of a substrate with a large lattice mismatch (for example silicon for ZnO or GaN epitaxy).
Short-wavelength UV detectors based on n-GaN/ p-GaN homojunctions [13, 14] have been widely stud- 
Experimental details
Undoped zinc oxide lms with a high crystalline quality were deposited by the atomic layer deposition (ALD) method. Test samples were deposited rst on a glass, and only then after optimizing the growth parameters, on gallium nitride template and zinc oxide (bulk material).
(869) Before a growth substrates were chemically cleaned. ZnO layers, with thickness in the range from 0.5 to 2 µm, were obtained by a double exchange reaction, using diethylzinc and deionized water as precursors
The details on the growth parameters (pulse time precursors, purging time) are given in our recent work [11] .
After the process optimization, ZnO lms were de- were performed using a Keithley 2601A electrometer.
Result and discussion
In this paper we analyze properties of the ZnO/GaN diode with a monocrystalline zinc oxide layer deposited by the ALD. half maximum (FWHM) of the rocking curve of 00.6 reection equals 0.07
• (Fig. 2) . This value of the rocking curve is identical to the one measured for the gallium nitride template, which means that quality of the ZnO From the lattice parameter results we can conclude that obtained layers are slightly tensile strained, which is due to the small lattice mismatch between ZnO and GaN. • before the XRD detector.
Electrical parameters and surface morphology measurements of the ZnO layers were then performed. For these measurements ZnO thin lms were grown at the temperature range between 100 and 300 • C (see Table I) on GaN (carrier concentration ≈ 10 For junctions (see schematic in Fig. 3 ) investigations we selected ZnO layers grown at temperature of 300 • C.
These lms exhibited the highest carriers' mobility at room temperature. The increase of the mobility of carriers was observed for lms grown at a higher growth temperature and for thicker zinc oxide layers. Mobility of about 150 cm −2 /(V s) was obtained for the best structures. ZnO lms were monocrystalline with a very at surface morphology (see Tables I and II) . Similar quality lms were deposited on ZnO substrate, as discussed in the recent paper [13] . Test samples deposited on a glass were polycrystalline. Currentvoltage characteristic of the heterojunction, shown in Fig. 5 , was investigated to determine the rectication ratio of the junction, dened as the ratio of forward to reverse currents. This ratio is mostly determined by a barrier height seen by electrons and holes.
To account for the deviation from the ideal structure The I(V ) characteristics of the junctions are strongly aected by UV illumination. Importantly, no response was observed (or quite weak) in case of the visible light illumination. At present we optimize the structures for UV detector applications. These results will be a subject of forthcoming publication.
Conclusions
In this work we discuss properties of n-ZnO/p-GaN 
